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(54) METHOD FOR AMPLIFYING DNA AND DEVICE FOR AMPLIFYING DNA 

(57)Abstract: 

PURPOSE: To carry out PCR reaction in an accurate heating time by 
transporting a reaction solution comprising DNA polymerase, template 
DNA, primer DNA and dNTP as a mobile phase through a reaction tube 
heated from the outside. 

CONSTITUTION: A reaction solution comprising DNA polymerase, 
template DNA, primer DNA and dNTP is used as a mobile phase and 
passed through a reaction tube, for example, controlled at 94° C, 55° 
C and 73° C. The three heating parts of the hydrocarbon tube are set 
at the outside and the temperature of the reaction solution moving in 
the reaction tube is regulated. 
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(54) lftWO)%m DNAi#iH;frj£&tfDNAJ#i|iISSg 



(57) [£»] 

Cfllric] DNA*U^7- if, 8IDNA, ^7-f7- 
DNA, RtfdNTP£^tf£fS?££#I<iffi < i:bT. 0ij 

a. kmc 5511:, acX73 , CK:Biasnfciipj»W3&**i>wfc 

*tt*JB^fcDNA*fi*S»tf|fc!?ffil:«ffltSD N 
Ait<@§£S. 



(2) 



<&ffl¥6 - 3 0 7 7 



[#fFW#cDISH] 

[W*^l] DNA#U^7- t\ ftSDNA, ^5 
-fV-DNA, SlXdNTP*-&trRi£:**»»«i:b 

[M#9i2] KDPl»W3&«aa:*aflrfcW(Bf$nfc«jS: 

3 mow&M&'gtsm&m 2 e«o*». 

3 CKOD^Fft. 

[M$8 5. DNA#W7- fcf. HSDNA, 7 5 
-fV-DNA, fttfdNTP£$trR**S|*i»TM£» 

KEj£«*#»Si**fc*©»;&«*tt;SlfcDNA 

a. 

[0 0 0 1 ] 

[*m±©f'Jffl#S?] «j&gWit£^DNA£ 

AKMS^rtefcH-r*. S?>tCS¥U<«DNA#U^7 — 
if. ttlDNA, ^5-fV-DNA, SlJdNTP^ 
tTR £ttc £f*IMB t L TS Jft«=F*3 £ i* -5 D N A if 

DNA*3»*WK:»«-r**fttLT, #U*?~ fefjl 
SlSj^ffi (polymerase chain reaction, PCRS) >5*5B 
SttTH* (*H4#fFSg 4. 683, 202^§Bjjffl#) . 
fett, @W©DNA«j|&*teU »5ftftl*«(0DN 
AfC2aiBCD^ , 7-fV— *7--"J>yL. D 
NAJ^U ^5- tf£f£ffl£i±T2#$fiDNA£:-&/&U 
5 6 (C H CD 2 2MBD N A UT 1 *1BD N A £f# 

fc^C ^7-f7-ffl7--iJ>WDNA#U^7 
— tftCt^fflfflWDNAro^fiEtU^lt-f £;H&H0jg 
Td<htC«fcrK fg|S:H©:B«JiClWDNA*it*sa-a-^^ 
t*iT€f-5^ffiTS&-5. PCRftlt -^WtCtt*«j94 , C 
T2*«DNAS*«a-ti:*lS. V- «»55C 

T7=-U >^-T^XS. fttfB1RH40)DNAj)*iJ*5 

— este^a ixT»72T:"r«iig|©*iitff 3iat*t» 

[0 0 0 2] PCRgjfcBl&WfcfTiSa*!: Lt, 

difcj; 0RJS€rff 5iS*<af.nt^5 (DNA Thermal 
Cycler. Perkin-Elmer Cetus Instruments). dCOS© 



Tjcttas (j»94x:) oK*^na*«5iEfian, 

ofc. 1r>^a-^tB*l/fc;ti-y h£3 

■ovgite % urn. cite £ nfcejntfc» lt^c* 

^{CSa-e-LiiSP CR8I*»jD6ftTH« (ThermalSe 
quencer, Iwaki). £ ©RjfcSHte::*:**^ 0 T 

[0 0 0 3 ] V£-z>T&5£W\t. ±fB©X&CT)&t,:>tfU ;* 
5 — fc*j£iIRj£;£i£ tife D N A m%8>J3&RZtmj3fe 

•So 

[IS^Sr^&f 5fcl*<D^I§:] JitecD^ll 
A, ^71*7 — DNA. 2&tfdNTP£-£trRfSi££& 

5— fe\ iilDNA, ^-fY-DNA, R^dNTP 

fcDNA»«*ffiRtfK*}5fe»Cfl!ffl-r-B««*SI«-r-5 

[0 0 0 4] **W©*ttt«6fflSn*Sj6«fcf4. D 
NA#'J.*7— fcf. KIDNA, ^-fV-DNA, & 
tfdNTPrtS^ttS. ^^DNA«igi|gC9S«)i^S 
DNATS 9 . ^S*fctt^^©^fn0DDNA 

$3sn^„ 3D=-^6iattiijttjLfcDNA*ffl 
. »*u<(4o. i ~iopii©»aiTttffl-rntfj:^. d 

NA*iJ/7- tft LTB, DNAli^tZfieffl^n-SD 



V 



tt«Sn4DNA#iJ^7-i?tLTB. WJKMtODN 
A#U;*7— -fc?£3Hf.5 it 09*.fcf. BiftBP 

H© Tthdhermus thermophi lus) # 'J ;* 7— t\ Taa(th 
ermus aouat icus) # 'J ^ 7— tf^SrteffiTS i t*W£ 
Llr». i*lS©DNA#'J*7 — fe'li. ffl^rlO~40U/in 
K »*L<tt20U/Bl©«ST«fflS.n*. 
[0 0 0 5] y^V-DNAilTH DNAifiUS; 
CffifflTt^y^-f 7-DN At LTSIg^fCgBJJ&fc 
©*fiffltntfiV^, ^JAtf, 20-mergfficD-&^DN 
ASr&ffl-fSitan^S. ^-fY-DNAIt 0U;t 
tf. fa 100 — 1,000 nM, $f£L<te 200~500 nM©jgg 

T^ffl-rn^ctvi. dn a faWia 

i&m&m &i tfc<to &-mzj&£Tmmmtfmm \zm.m. 

T^aSJSttSittfjffSUna*, i©j;3&a*itt 

5ffl#tCi5^T. dNTPHdATP, dGTP, dTT 
P, StMCTP©ff«©SJ£©fi£fcT**££*;S 

cne 41©^^ utf k h u u >n©^iig 

m<r>?.>7\s-*=5-Y hU U >&rt*10~100 uM ODMTt 

sn*s**tt, in-tnf&ftotefrizmffiffl&'StszLii 

*ijff*UVi„ PCRSICfflt^nSDNA^'J^?- if 

<£ffl-r-5DNA#"J^^— tf©«|g 
iCJftCT, JfafcWBHSaKTaiijMFSUV*. D 
NA*iJ^7- fc\ SIDNA, ~? = 7^ V — DN A, X 
tfdNTP©Ig£iiJ^ &tf|gffrjlll®Aftt;*. BWKjfc 

[0006] *mw<D-%mt, ±$z<DKfcm*-vpcR 

»iT4DNAJ»i*ST*i. *|g^©*fttC^ffl-r 
^.S^tLTti, S^COF^gBTfT^tl^PCRSj^ 

1=£iiH:f3i t**T££. KfStfWrtgte. 0. 02~1 m 
m> fiF£L< ttO. 05~0. 5 mmtt"*Uf«fc tr>. S^OI*! 

■rntt«fc<» t'hs©sjt;f&ftffltfttf«t©DNA 
f-*ii*»T**. £jse©i*]J¥te. Steffrofl-Wcgg 



#i?6- 3 0 7 7 6 

Rfo%<Dftm\*&mzn2>®tt<Dmmiz£.r) gfcztf y 

— 0. 1 ~2 nun, i?£L<ttO. 2 ~1. 5 mmtm 

< ttrt&O. 3 ~0. 7 mnu fl-gl. 0 ~1. 8 mm, ftdJfSL 

< f±F*3S0. 5mm. ttffl. 5mm©S^l : £^ffl-rtl« e k 

[0 0 0 7] K£j£WrtT±f2©SJS^£#Ift;* 

pftcsas-r & it 0i^#Bgbo-3, 

ifc±L-iT. DNA#iJ^7- fef, ^IDNA, 

— DN A, RtfdNTPSdSat)«f« (7D-;\' 7 

77-) SEjtrtrrtKiHAL,, ^(D'mz'pmcoQ^tffi 
fem<DKfsm&5cmzE.\Bim o mLTRfemzmxL, 
mwzya-^y 7 r-zmmmtzKit^ixiizmA u 

[0008] *mw<Djjm-v\t. ±aso«K:K**i*j-c 

-/©(CP CRftd ®#^94 < CT2*ilDNA 
*»«S**xe (*«•) , y'7-f7-**«j55 , CT7x 
-'J>miS (7z-iJ>y) , SLXBJRitteDDN 
A# "J ^ =7— \£&&m UTtt72t;-T?«M«(0««&ff 3 

-5. ZOfz®. *5£W<Djjmz&^T\t.. »*L<«, 

Rjs«©^{8ijtc^-tx^n±fB 3 a©jaacH«ssnfca 

ttXgffljp^HE (94*C) , Tx-'J>^XSfflJn^g|5 
(55*0 , RUC#SXSfflJD#ftSC (72*C) 6«S^»»t. 

t . sis^jc ^ £ tut jn^BP© fi $ \z ^ 1; Tin^ra 



(4) 
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[0009] bi %p?®L^>-Dmw?z>t. *mji<Dj3 

«AJi«ttIS*94t;T1^30&. 7--V># 
l8£55T;-r2#, RU^Slfi£72 , CT3#fT5*§'& 

»]#*g|5©fi;*£3 : 4 : 6fCi?BoLT, -^SgTKJfc 
fft&T £ -£> *> ©T&tliil^ -5 1. © Srffiffl L T J; U 

icttflfan*. «A.tfaa«s«ffl"r*«'&»ctt, 94 
•c. 55*0, &OT2t;K:«j£snfc 3 

ts*«itntfj:i>. pcRSft ±te©^tti*§, t 

#. dOU-f ^;W*25~35HI»Dig"ritk:«tOfft)n 

9413, 55*0. frzfnv,<Dmm^*WiK)mvmiT&mt£ 

«fc<it«l©$:ff 5Ct*JT*5. WAtfiDSIfcWt LTtliB 
«lia!»caoXSn&R*:**; KfclSlft 

0. PCRK«fcDi««Sn&DNA£^trEfc«fc3Ms 

[0 0 10] **W©»J©S8«t:«J:ntf, *%BJ©DN 
Aii^ffi^ff 5 fc«6©D N AtitsSS^itt^tl-So 
#5SW©^ffiti, rtSPTDNA^U^v— fc\ KIDN 
A. 7*7-fV-DNA, S^dNTP^tfSMW 

J0^HB2. KSJSjSS:i^S^« : rtT'»l)j^ii--57tJ6©ilj . 
^aS3*MIAfcDNA«MB«H-C»t). £ tC$?£ L < 

SKtLTte, «AtiHPLC#>7***«ffl-rntt«tt». S 
ASP £ L T «, MX. if HPLCffl ©-f > 5> x * * 

[0 0 11] 

Tth #U*5— : 



7K^©^» J Mt>y;^i-^©^©rt#j 
5ifcst)av». .£ ziz. ^coun^m^rm^zmm 

[0 0 12] Bl 2 CwSn5SlS«ffl UT*58HO* 
SSrldSSLfc. 1 tLT^n^jfc® (F*J&0. 

•5mm, fl-Ml. 5mm) flniftBB 2 t bT94t:> 55 

5>^— Sr^fflL7t. KJfc'g 1 ©5fc3gteft7j{HS 3 Cftffi 

tt, ib^SB3 £LTB*#3fc8i©HPLC#>7BIP-l , g. 

ASB 4 £ lll/t^ >®{HPLCffl-f >v?xi7 — 
£^fflLfc„ Kf£«l«. Jnl^gE2 {c*5^T94 < C©fS7K 
»3150 mm. 55 < C©iS7K(c200 mm, 73*C ©*&#};: 300 mm© 
SSTJU^SiBStlTiiO, ^ e»{c72'C©ia7K*l±JfcS 
JfcWlttWa^lC, 55*0. S.^73"C©ig7i<;{c|wiU;g$T 
M x Ammzn2>&5izi&M§lllz1iaj:-£tVT^2>. 94*C© 

tIfi«f42#$lDNA£^gi£l*£;tse>©«Ti&D> 55 
"C ©fii&fiffct 1 #SHK:fl¥8S Lfc D N A (C T^-f V- D N 
>y-r-5fcJ6©«T^>0, 73 < C©*§«-7°^ 
-f V— DNA*ife-&UfcDNA^e>S2tS©^©$ff*? 
•t+&«-?<fc-5. RJ&^;&tfEjfc^©|^©K;&fi£*>|Bl — 
©ffiffi(Cffi}?f$nTti-5o Ejs*ltt£#T?22#£«D* 

(4, 94 t C-*55'C-*73 < C©i&^+(-'f ^;U-r?22lHl^OjIUS!l 
a$tl^>. 73 , C©Jn^^2^ai7cSJS'glttS^lEliK 

C CTSJSf^©[H]iR^fTt3n.S„ 
[0 0 13] ±te©gB£®fflLT, 7 p_ ;N '. >:77 _ 

^sjsi 1 i ©i^SBtcttALfc. yo— n-yy 7 —(Dm.m. 

^ffil>T$M5/tl ££Jfof£«AgB4^S&ALfc. 
©^S^>g5/il S^S5a1 ^JH^ttAL. 2>b\Z 
nm 7 a- A* v 7 r - Sril^M \Z&. A LTS^^SrJUP^ 

[SI] 
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7 a— Ay 77- 

5^777- 

Taa ^>J/7— fe* : 
7P- A'777- 

W7 7 7- 



67 mM Tris • t&m. (pH 8. 8)/16. 6 mM (NH 4 ) 2 S0 4 / 
6. 7 mM MgClj 

67 mM Tris • ffifc (pH 8. 8)/16. 6 mM (NH 4 ) 2 S0 4 / 
6. 7 mM MgCl 2 /10 mM 2-ME/O. 2 mM dNTPs 



10 mM Tris 
2 mM MgCl 2 
10 mM Tris 
2 mM MgCl 2 /0 



(pH 8. 3)/50 mM KC1/ 



[0 



(ABI 

UN-24 : 
UNR-24 : 
ftlDNA : 
pNF-1 
pUCtDHFR 
pBluescript KS+ 

014] umm 1 

DNAt L/T20 ng/Ml(10 nM) CQpNF-l 2 



ffiS? (pH 8. 3)/50 mM KC1/ 
2 mM dNTPs 
DNA-&/£$ST£j£^ OPC h U ?» 
5' -CGCCAGGGTTTTCCCAGTCACGAC-3' 
5' -TTTCACACAGGAAACAGCTATGAC-3 ' 



1. 2 kb PCR 
0. 7 kb PCR 
0. 23 kb PCR 



[*2] 



No. 




u 1/min. 


mm/min. 


94 ■c-ss'c 


-73*C 




«1 


Tth 


20 


102 


r30"- 2' 


3' 


+ + + 




Taa 


20 


102 


T30"- 2' 


- 3' 


+ + 


«3 


Tth 


40 


204 


45" - r- 


1* 30" 


+ + 


m 


Tth 


60 


306 


30" - 40" 


- r 


+ 



[0015] umm 2 

if^DNAtLTpNF-l (0.5* Triton X-100 T 

100 "C. 5MIIlfcfc©) . »S!DNACDaaE** 

Tth#'J.*7— fc*£/H<^ aftj§ 40 ix 1/min. , 2 



04 mm/min., $aHP#HS1 (94 < C-55'C-73 < C) 45" - 1- 
1' 30" tlfc. it«#J<k LT->-^xaco+r-v;i/+r-i' 

[«|3] 



No. 


MIDNAlSS 


mv&m 




ng/u 1 






1 


+ + + 


0J6 


0. 1 


+ 


it««l 


0.02 


+ 




0. 2 


+ 


it®0iJ3 


0.4 


+ + 




1.0 


+ + + 




2.0 


+ + + 



mmr>NA£LT 1 ng/wl (DpNF-1 (1.2 kbp7^^/^ 
>H , pBluescriptKS+ (0.23 kbp 7yi?*>b) , 
St/ pUCtDHFR (0. 7 kbp !7 5iM>h) £fflt>T, 3i$c 
fflS&frofc. PNF-1 Sr#trSi6«t 5 /t 1 . pBluescrip 
t KS+ ^ttSJSat 5 /* I , pUCtDHFR 
% 5 u 1 £10 a-IBJIHT'f > ->*x ^ r- Lfz. &Rj&mW 
it^-V^mLfz. DNA*iJ^ 7 -t'tLT TthtfU 



fcrSrffll^, StS40M 1/min. , Stjgffi 204 mm/mi 
n. , 5!IJIP$Fp1 (94 "C -55*C -73'C) 45" - V- r 30" «t 

[0B5c7)fi?iW«£lKBJ] 

[@1] *58W©*ffi**ifi-r**:J&ODNA19BSfla 
[HI 2] *58OT©^SrmS-rSfci*©DNA«iKS^© 
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[*?*©KSB] 

1 SJfc© 

2 JnfSfcfflS 



3 »^g|5 

5 SjC?«(HlJRa5 

6 ;1y77—?>? 



[01] 







T 



O ^ 



i 
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5 « JC»® «« 



(72) ^bj^ #iea ex (72)fs«# mm m 



